
CLAIMS 

<!. A microfastening system comprising: 

a fir^fastening element including a plurality of extending nanotubes; and 
a seconov fastening element including a plurality of extending nanotubes. 
wherein said nanotb^es of at least one of said fastening elements are selectively 
5 deformable; 

whereby upon joining s^ first and second fastening elements, the extending 
nanotubes from each element becorh^ mechanically interconnected without requiring 
the degradation of said nanotubes. 



10 2. ^The microfastening system of Claim 1 wherein said at least one of first 

and second fastening elements further comprise a substrate from which said 
nanotubes extend. 

3. The microfastenin'fch^ystem of Claim 2 wherein said substrate is formed 
15 from materials selected from the g<pup consisting of metals, carbon, silicon, 
germanium, polymers and composites ther> 



20 



4. The microfastening system of Claim 1 wherein said nanotubes are at 
least partially multi-walled. 

5. The microfastening system of Claim 1 wherein the ^notubes are 
jDonc t i onalized to a non lin o ar oho pe. 



Attorney Docket No. 6550-0000 1 7/!'OA 



8 



# 



6. Th^icrofastening system of Claim 5 wherein the non-linear nanotubes 
of said fastening elemerrt^e selected from hooks, loops, spirals' and combinations 
thereof. 

5 7. ■ The microfastening system of ClaiTTi<[ wherein said nanotubes of at 

least one of said fastening elements are selectively defoltR^e. 

8. the microfastening system of Claim 1 wherein said fastening^etetcients 
ace-fe usable r — - 



10 
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^>\^ A microfastener comprising: 
, a substrat^ifiQluding an attactament surface; and 

a plurality of function^fizidsel^ively deformable non-linear nanotubes 
attached to and extending from said attachrftent^urface. 

10. The microfastener of Clbim 9 wherein said substrate is formed from 
materials selected from the group consistihg^of metals, carbon, silicon, germanium, 
polymers and composites thereof. 



20 11. The microfastener of Claim 9 wherein said^nanotubes are at least 

partially multi-walled. 



12. The microfastener of Claim 9 wherein the non-linear nanotubb^f said 
fastening element are selected from hooks, loops, spirals and combinations thereof. 
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13. Thajnicrofastener of Claim 9 wherein at least some of the nanotubes 
of said microfastener are selectively defomrabte. 

14/\a method of manufacturing a microfastener comprising the steps of: 

a) provibkig a ^bst^ate having an attachment surface; 

b) introducing ^l>ltjrality jA^open ended selectively deformable nanotubes 
to said substrate whereby said n^f:i5tubes are attracted to said attachment surface 
and become affixed thereto. 

10 15. XThe method of Claim 14 wherein said nanotubes are functionalized prior 

to attaching to said substrate. 

16. The method ofsClaim 14 wherein said nanotubes are functionalized 
during attachment to said substrat^. 

15 

17. The method of Claim 14 where^ihssaid nanotubes are functionalized after 
attachment to said substrate. 

18. The method of Claim 14 wherein said substratels formed from materials 
20 selected from the group consisting of metals, carbon, silicon, gei^anium, polymers 

and composites thereof. 



19. The method of Claim 14 wherein said nanotubes are at least pai^ially 
multi-walled — . 
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20. Tbe method of Claim 14 wherein the non-linear nanotubes of said 
fastening element ar>^Iected from hooks, loops, spirals and combinations thereof. 

21. The method of Claim^ wherein at least some of said nanotubes are 
5 selectively deformable. 



10 




22. The method of Claim 14 wherein said rv&Qotubes are attached to said 
substrate in the presence of an electric field. 

23. The method of Claim 14 wherein said microfastener is reus^le. 




A microfastening system comprising: 
^\'^a firsrf^tening element including a plurality of extending nanotubes; and 

a second Tautening element including a plurality of extending nanotubes, 
15 wherein said nanotube^f at least one of said fastening elements are selectively 
deformable; 

whereby upon joining said first^^hqd second fastening elements, the extending 
nanotubes from each element become mech^cally interconnected. 



20 25. The microfastening system of Claim 24 wherein said at least one of first 

and second fastening elements further comprise a^ substrate from which said 
nanotubes extend. 
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26. The microfastening system of Claim 25 wherein said substrate is formed 
from materials selected from the grouD/consisting of metals, carbon, silicon, 
germanium, polymers and composites tl^rerieof. 

5 27. The microfastening/system of Claim 24 wherein said nanotubes are at 

least partially multi-walled. 



28. The micr^astening system of Claim 24 wherein the nanotubes are 
functionalized to a noi?i-linear shape. 
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29. Thef microfastening system of Claim 28 wherein the non-linear 
nanotubes of said fastening element are selected from hooks, loops, spirals and 
combinations tmereof. 

1 5 3tT>--JT[e mic/H3fa^tening ^stem of Claim 24 wherein said fastening elements 

a rc r - o usable. 



31. A microfastener cj^prising: 
a substrate including g^T attachment surface; and 
20 a plurality of funcMo:afized selectively deformable non-linear nanotubes 

attached to and extendirro from said attachment surface. 
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32. The microfastener of Claim 3l/wherein said substrate is formed from 
materials selected from the group consi^ng of metals, carbon, silicon, germanium, 
polymers and composites thereof. 

5 33. The microfasfeper^f "Claim 31 wherein said nanotubes are at least 

partially multi-walled. 
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34. The microfastener of Claim 31 wherein the non-linear nanotubes of said 
fastening element are/elected from hooks, loops, spirals and combinations thereof. 




35Ns^ A method of manufacturing a microfastener comprising the steps of: 
\jS(^ a) f^l^viding a substr^e having an attachment surface; 

b) introdbdng a plur&lity of open ended selectively deformable non-linear 
nanotubes to said substratiSswmereby said nanotubes are attracted to said attachment 
15 surface and become affixed/therfe 



36. The method^ Claim 35 wherein said nanotubes are functionalized prior 

/ * 

to attaching to said sobstlate. 



20 '^Z. The method of Claim 35 wherein said nanotubes are functionalized 

during attachment to sajd^substrate. 




38. The metnocLof^^laim 35 wherein said nanotubes are functionalized after 
attachment to said substrate. 
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39. The method of Claim S^wherein said substrate is formed from materials 
selected from the group consistinq^of metals, carbon, silicon, germanium, polymers 
and composites thereof. 

40. The method of ^laim 35 wherein said nanotubes are at least partially 
multi-walled. 

41. The methodjof Claim 35 wherein the non-linear nanotubes of said 
microfastener are selected from hooks, loops, spirals and combinations thereof. 

42. The metljfod of Claim 35 wherein said nanotubes are attached to said 
substrate in the presence of an electric field. 



43. The metf^^^of^^l^^ 35 wherein said microfastener is reusable. 
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